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1
FLOOR UNDERFRAME OF VEHICLES

TECHNICAL FIELD

The present mvention relates to the floor underframe
arranged under the cab.

BACKGROUND ART

In general, a truck where the driver’s seating position 1n the
cab 1s arranged 1n front of the engine (hereafter called cab-
over engine truck) has a pair of cab underframes (or floor
underirames) arranged under the cab. This cab underirame
includes a front section arranged on the front side, a rising
section that rises from the back edge of the front section, and
a back section that extends rearward from the upper end of the
rising section; wherein a passenger seat 1s deployed on the

back section.
Patent Document 1: JP-A 11-208316

DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention

However, since such a cab underframe has a rising section,
the following problem may occur: when the cab-over-engine
truck crashes against a rigid wall (hereafter, referred to as a
barrier) (hereafter, this incident 1s referred to as a head-on
collision), and a collision force (load) from the vehicle front
1s thus applied to the front end of the front section, stress may
casily concentrate at the upper and lower ends of the rising
section, resulting in the cab underirame buckled and
deformed around those upper and lower ends. In such a case,
the cab 1nner side of the front section 1n the cab may move
toward the upper end of the rising section (the front of the
back end section), the space on the front side of the passenger
seat decreases. Furthermore, a passenger’s leg etc. may be
pinched between the front section of the cab and the passen-
ger seat.

Such an inconvenience 1s avoidable by setting up a wider
space on the front side of the passenger seat beforehand.
However, provision of an excessively wider space on the front
side of the passenger seat causes increase in dead space, and
turthermore leads to an enlargement of the entire cab because
the front side of the passenger seat, especially the front side of
the driver’s seat accommodates a pedal operation and 1s thus
hard to be utilized for other applications.

Moreover, with the cab-over-engine truck equipped with
the carrier behind the cab, the carrier may move forward due
to an 1nertial force when 1t collides head-on against a barrier.
In such as case, when a collision force from the rear of the
vehicle 1s applied to the back end of the back section, stress
concentrates at the upper and lower ends of the rising section
in the same manner as the case where the aforementioned
collision force 1s applied to the front section. This makes 1t
difficult to secure sufficient space on the front side of the
passenger seat.

Therefore, an objective of the present mvention 1s to pro-
vide a tloor underirame allowing suilicient space on the front
side of a passenger seat 1n the case of a head-on collision of
vehicles without requiring enlargement of the entire cab.

Means for Solving the Problems

The present invention, which should accomplish the
above-given purpose, 1s a vehicle floor underirame, which 1s
arranged under a cab including a driver’s seat. It includes: a
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2

front section, which 1s deployed on the front side of the cab
and extends along the length of the vehicle; a rising section,
which bends at the back end of the front section and extends
upward; a back section, which bends at the top end of the
rising section and extends towards the rear of the vehicle and
1s deployed under the driver’s seat; and a buckling section,
which 1s formed 1n the back section and has stress concentra-
tion when a load from at least either the front end of the front
section or the back end of the back section 1s applied 1n a
compressing direction. The buckling section 1s deployed
under approximately the center of the passenger seat along
the length of the vehicle. The back section bends and deforms
upwards at the buckling section when a load 1s applied from
at least either the front end of the front section or the back end
of the back section 1n a compressing direction.

With this structure, 1n the back section of the floor under-
frame 1s deployed the buckling section under approximately
the center of the passenger seat along the length of the vehicle,
and the floor underframe bends and deforms upward around
the buckling section when a load 1s applied from the front end
of the front section or the back end of the back section 1n the
compressing direction. Therefore, when the vehicle collides
head-on, and collision force (load from the vehicle front) thus
acts on the front end of the front section, stress concentrates at
the buckling section formed in the back section of the floor
underframe. As a result, the floor underframe bends and
deforms upwards toward the passenger seat. On the other
hand, when the carrier moves forwards due to the head-on
collision of the vehicle, and thus impulse force (load from
vehicle rear) from the carrier acts on the tloor underirame,
stress may concentrate at the buckling section as in the case
where a load acts on the above-mentioned front section,
resulting 1n the floor undertframe bent and deformed upwards
toward the passenger seat. That 1s, when a load 1n the com-
pressing direction has acted on the floor underframe, the floor
underirame positively bends and deforms at a location under
the passenger seat. As a result, relative movement of the front
section (front end of the back section) of the cab to the front
end of the back section (inner side of the front section 1n the
cab)may be controlled. Therefore, since the space of the front
side of the passenger seat can be secured without enlargement
of the entire cab, 1t effectively prevents the passenger’s legs
from being pinched between the front section of the cab and
the passenger seat.

Moreover, a back section may be formed of two or more
components, and the buckling section may be constituted by
the connecting part of two or more components.

With this structure, the back section 1s formed of two or
more components, allowing division of the back section 1nto
a front side and arear side, and also allowing integration of the
front end of the back section into a single body with the front
section and the rising section. In this case, the component
containing the front side of the back section can be used for
provision of strength that can endure some 1mpact load. On
the other hand, use of a thinner component as the rear side of
the back section allows provision of suificient strength that
leads to stress concentration at the junction with the front side
of the back section when a load acts on the floor underframe
in the compressing direction. Therefore, suitable adjustment
of the thickness (strength) of the floor underframe allows
provision of a lighter floor underframe.

Moreover, since it 1s possible to separately fabricate the
front side and the rear side 1nto the back section of the large-
sized floor underframes, easier fabrication of the floor under-
frame can be provided.

Furthermore, the back section formed from two or more
components 1s arranged under the approximately planar the
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driver’s seat. Therefore, by dividing the floor underframe nto
a component containing the front side of the back section and
component containing the rear side of the back section, the
component containing the rear side of the back section can be
smaller than the component containing the front side of the
back section. That 1s, the large-sized component including the
front side of the back section 1s deployed 1n the portion that
does not differ from model to model (lower part of the pas-
senger seat). Therefore, by changing the small component
including the back end of the back section mto some form
according to vehicle model, 1t 1s possible to make the large-
s1zed component at the front end of the back section be a
common component and to apply it to multiple vehicle mod-
¢ls. Therefore, since 1t 1s possible to provide a common large-
s1zed component and suitably handle changes in overall shape
by using small components, 1t 1s easy to respond to design
changes etc., and to provide a very versatile structure.

Eftects of the Invention

According to the present invention, the space of the front
side of a passenger seat may be secured by a simple structure
at the time of a head-on collision of vehicles, without being
accompanied by enlargement of the entire cab.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic side view of a cab-over-engine truck
according to an embodiment;

FIG. 2 1s an enlarged principal part perspective view of
FIG. 1;

FIG. 3 1s a perspective view of a cab when viewed from the
bottom;

FIG. 4 1s a perspective view ol the arrangement of passen-
ger seat and floor underframes;

FIG. 5 1s an enlarged principal part side view of the cab-
over-engine truck before a head-on collision has occurred;
and

FIG. 6 1s an enlarged principal part side view of the cab-
over-engine truck after the head-on collision has occurred.

EXPLANATION OF REFERENCE NUMERALS

1 Cab-over-engine truck (Vehicle)
3 Cab

5 Floor underframes
7 passenger seat

11 Front Section

12 Rising section
13 Back section

14 Buckling section
16 Front side

17 Rear side

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

Hereatter, an embodiment according to the present inven-
tion1s described based on the appended drawings. FIG. 11s an
illustration showing a side of a cab-over engine truck of the
embodiment according to the present invention while FIG. 2
1s an enlarged principal part perspective view of FIG. 1. FIG.
3 1s a perspective view of the cab seen from the bottom
thereol, FIG. 4 1s a perspective view showing the layout of
passenger seats and floor underirames, FIG. 5 1s an enlarged
principal part side view of the cab-over-engine truck before a
head-on collision of the cab-over-engine truck has occurred,
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4

and FIG. 6 1s an enlarged principal part side view of the
cab-over-engine truck after the head-on collision of the cab-
over-engine truck has occurred. Note that ‘FRONT” in these
illustrations denotes the vehicle front and that “TOP” denotes
the top of the vehicle. Moreover, ‘horizontal direction’ in the
above description 1s defined to be relative to direction 1n
which the vehicle 1s facing.

As shown 1n FIG. 1, the cab-over-engine truck (vehicle) 1
includes: a chassis frame 2, which extends along the length of
the vehicle on either vehicle side in the vehicle width direc-
tion; a cab 3, which 1s supported by lower components in the
front section of the chassis frame 2; a carrier 4, which 1s
supported by lower components in the rear of the chassis
frame 2; and floor underframes 5 (shown 1n FIG. 2), which are
arranged under the cab 3.

As shown 1n FIGS. 2 to §, the cab 3 includes a floor panel
6, which forms the floor of a passenger compartment; pas-
senger seat 7, which are attached to specified positions on the
floor panel 6; and an instrument panel 8, which 1s joined to the
front end of the floor panel 6 and deployed in front of the
passenger seat 7. A space for legs 21 of a passenger sitting
down on the passenger seat 7 1s prepared between the passen-
ger seat 7 and the mstrument panel 8. Moreover, as shown 1n
FIG. 5, a seat base 7a of the passenger seat 7 1s supported by
the tloor panel 6 via a seat support component 23, and a dead
space 24 1s secured under the seat base 7a.

As shownn FIG. 1, the carrier 4 1s arranged behind the cab
3 along the width of the vehicle through an appropnate gap. A
floor beam 9, which extends along the length of the vehicle, 1s
fixed under both sides of the carrier 4. The main floor beam 9,
which has a reverse hat-shaped cross section, 1s mounted and
fixed on the chassis frame 2 with U-bolts 10, with the bottom
face of the main floor beam 9 joined to an upper part of the
chassis frame 2.

As shown 1n FIGS. 2 to 4, the floor underframes 5, each
having an approximately U-shaped cross section, are fixed
along both sides of the vehicle, extending along the length of
the vehicle. Each of the floor underframes 3 includes: a front
section 11, which 1s approximately horizontally arranged at
the vehicle front; a rising section 12, which bends at the back
end of the front section 11 and inclines upward 1n the vehicle;
a back section 13, which bends at the top edge of the rising
section 12 and horizontally extends towards the rear of the
vehicle, and a buckling section 14 formed at the back section
13. The floor underframe 3 1s adhered and fixed to the cab 3 by
bringing the floor underirame 5 into contact with the under-
surface of the floor panel 6 1n the cab 3 and welding the
contact part.

The front end of the front section 11 1s supported by the tilt
shaft of the front cab mount (1llustrations thereof are omitted)
deployed at the front end of the chassis frame 2 so that the cab
will be able to tilt. The back end of the back section 13 1s
supported by a pillar leg for mounting of the rear cab fixed to
the chassis frame 2 (1llustrations thereof are omitted) via a
lock mechanism (1llustrations thereof are omitted) so as to
allow easy attachment and detachment.

The passenger seat 7 1s deployed above the back section 13
while an engine (i1llustrations thereol are omitted) etc. 1s
arranged thereunder. Furthermore, the back section 13 1is
divided into a front side 16 arranged 1n the front and a rear side
17 arranged 1n the rear relative a the position approximately
underneath the center of the passenger seat 7 along the length
of the vehicle as a border therebetween. Moreover, the front
side 16 and the rear side 17 are joined by welding etc.

The floor undertframe 3 1s constituted by two components
separated by a border or the connecting portion between the

front side 16 of the back section 13 and the rear side 17. With




US 8,100,462 B2

S

this embodiment, the front section 11, the rising section 12,
and the front side 16 of the back section 13 are integrated into
a single body. The component containing this front side 16
has a thickness (strength) capable of enduring a load that 1s
applied 1n a compressing direction from at least either of the
front end of the front section 11 or the back end of the back
section 13. On the other hand, since the rear side 17 of the
back section 13 1s established thinner than the thickness of the
component containing the front side 16, 1t has a strength
intolerable against the applied load 1n the above-mentioned
compressing direction.

The buckling section 14 is constituted by the connecting,
portion between the front side 16 of the back section 13 and
the rear side 17. Namely, if a load 1s applied from at least
either of the front end of the front section 11 or the back end
of the back section 13 1n the compressing direction, stress
concentrates at the buckling section 14 or the connecting part
due to the difference 1n thickness (strength) between the front
side 16 of the back section 13 and the rear side 17, and thus the
back section 13 bends and deforms upward around the buck-
ling section 14.

Next, movement of the floor underframe when a collision
occurs 1s explained with reference to FIGS. 1, 5, and 6.

As shown in FIG. 5, the front side 16 and the rear side 17 of
the back section 17 of the floor underirame 5 are deployed
approximately horizontally before a collision occurs, and a
space for the legs 21 of a passenger sitting down on the
passenger seat 7 1s secured on the front side of the passenger
seat 7 between 1t and the 1instrument panel 8.

As shownin FIGS. 1 and 6, when the cab-over-engine truck
1 collides head-on against a barrier 51, collision force will act
on the front end of the cab 3 including the front end of the
front section 11 1n the floor underframe 5.

Moreover, when the cab-over-engine truck 1 collides head-
on to the barrier 51, collision force (load from the vehicle
tront) will act on the front end of the chassis frame 2, and most
of the kinetic energy thereof will be absorbed due to the
elfectively deformed front end of the rigid chassis frame 2. In
this case, since the chassis frame 2 slows down quickly, the
carrier 4 starts moving toward the front. When a lower part of
the front 18 of the carrier 4 (refer to FIG. 2) collides against a
rear 19 (refer to FIG. 3) of the cab 3, impulse force from the
carrier 4 (load from the vehicle back) will act on the back
section 13 of the floor underframe 5.

With the floor underframe 5 according to this embodiment,
when the collision force acts on at least either the front end of
the front section 11 or the back end of the back section 13,
stress concentrates at the buckling section 14 formed 1n the
back section 13, and thus the floor undertframe 5 bends and
deforms upwards around the buckling section 14. Moreover,
since the buckling section 14 1s formed under approximately
the center along the length of the vehicle, a bend and defor-
mation of the back section 13 causes the entire cab 3 to
deform 1n the compressing direction around a location 1n the
tfloor panel 6 that the passenger seat 7 1s deployed. Namely,
although the space 1n the cab 3 decreases on the whole, space
of the front side of the passenger seat 7 1s secured. This may
prevent the legs 21 of a passenger sitting on the passenger seat
7 from being pinched by the instrument panel 8 when a load
from the vehicle front or the vehicle rear 1s exerted. Moreover,
since the dead space 24 1s secured under the seat base 7a of the
passenger seat 7, and the floor underiframe 5 1s bent upwards
within this dead space 24, there 1s little influence on the inner
space ol the cab 3 even 1f the floor underframe 5 1s bent
upwards.

In summary with this embodiment, in the back section 13
of the floor underframe 5 1s deployed the buckling section 14

10

15

20

25

30

35

40

45

50

55

60

65

6

under approximately the center of the passenger seat 7 along
the length of the vehicle, and the floor underframe 5 bends and
deforms upward around the buckling section 14 when a load
1s applied from the front end of the front section 11 or the back
end of the back section 13 1n the compressing direction.
Therefore, when the cab-over-engine truck 1 collides head-
on, and collision force (load from the vehicle front) thus acts
on the front end of the front section 11, stress concentrates at
the buckling section 14 formed 1n the back section 13 of the
floor underframe 5. As a result, the floor underframe 5 bends
and deforms upwards toward the passenger seat 7. On the
other hand, when the carrier 4 moves forwards due to the
head-on collision of the cab-over engine truck 1, and thus
impulse force (load from vehicle rear) from the carrier 4 acts
on the floor underframe 5, stress may concentrate at the
buckling section 14 as in the case where a load acts on the
above-mentioned front section 11, resulting 1n the floor
underirame 5 bent and deformed upwards toward the passen-
ger seat 7. That 1s, when a load 1n the compressing direction
acts on the floor underframe 3, the floor underframe 5 actively
bends and deforms at alocation under the passenger seat 7. As
a result, relative movement to the front end of the back section
13 and the mnstrument panel 8 may be controlled. Therefore,
since the space of the front side of the passenger seat 7 can be
secured without enlargement of the entire cab 3, it eflectively
prevents the passenger’s legs 21 from being pinched between
the instrument panel 8 of the cab 3 and the passenger seat 7.

Moreover, with the floor underframe 5, since the front side
16 and rear side 17 of the back section 13 are formed sepa-
rately, and the front section 11, the rising section 12, and the
front side 16 of the back section 13 are formed 1nto a single
body, a thicker component containing the front side 16 of the
back section 13 can be used for provision of strength that can
endure some 1mpact load. On the other hand, use of a thinner
component as the rear side 17 of the back section 13 allows
provision of suilicient strength that leads to stress concentra-
tion at the junction with the front side 16 of the back section
13 when a load acts on the floor underframe 3 1n the com-
pressing direction. Therefore, suitable adjustment of the
thickness (strength) of the tloor underframe 5 allows provi-
sion of a lighter floor underframe 5.

Moreover, since 1t 1s possible to separately fabricate the
front side 16 and the rear side 17 into the back section 13 of
the large-sized tloor underframes 5, easier fabrication of the
floor underframe 5 can be provided.

Furthermore, the back section 13 formed from the front
side 16 and the rear side 17 1s arranged under the approxi-
mately planar passenger seat 7. Therefore, by dividing the
floor underframe 3 1nto a component containing the front side
16 of the back section 13 and component containing the rear
side 17 of the back section 13, the component containing the
rear side 17 of the back section 13 can be smaller than the
component containing the front side 16 of the back section 13.
That 1s, the large-sized component including the front side 16
of the back section 13 1s deployed 1n the portion that does not
differ from model to model (lower part of the passenger seat
7). Therefore, by changing the small component including the
back end 17 of the back section 13 1into some form according
to vehicle model, 1t 1s possible to make the large-sized com-
ponent including the front side 16 of the back section 13 be a
common component and to apply it to multiple vehicle mod-
¢ls. Theretore, since 1t 1s possible to provide a common large-
s1zed component and suitably handle changes in overall shape
by using small components, 1t 1s easy to respond to design
changes etc., and to provide a very versatile structure.

In addition, while with this embodiment a buckling section
1s constituted using two components differing 1n thickness
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(strength), 1t may also be constituted by preparing apertures,
for example, such as a notch or a hole, 1n a specified position
of the floor underframe made of the same component.

While the embodiment according to the mvention devised
by the mventor(s) has been described thus far, the present
invention 1s not limited to the descriptions and drawings of the
embodiment constituting a part of this disclosure according to
the present invention. Namely, 1t should be added that other
embodiments, working examples, and operational technolo-
gies devised by person(s) skilled in the art according to this
embodiment are all naturally included within the scope of this
invention.

INDUSTRIAL APPLICABILITY

The present invention 1s applicable to various vehicles
having a floor underirame.

The mvention claimed 1s:

1. A vehicle floor underirame, which 1s arranged under a
cab including a driver’s seat, said tloor underframe compris-
ng:

a Tront section, which 1s deployed on the front side of the

cab and extends along the length of the vehicle;

a rising section, which bends at the back end of the front

section and extends upward;
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a back section, which bends at the top end of the rising
section and extends towards the rear of the vehicle and 1s
deployed under the driver’s seat; and

a buckling section, which 1s formed 1n the back section and
has stress concentration when a load from at least either
the front end of the front section or the back end of the
back section 1s applied 1n a compressing direction;
wherein

the back section comprises a front side and a rear side
which are formed with another component,

a rear end surface of the front side and a front end surface
of the rear side are mutually opposed 1n a vehicle length
direction,

the buckling section comprises a connecting portion
between the rear end surface of the front side and the
front end surtace of the rear side,

the buckling section 1s deployed under approximately the
center of the passenger seat along the length of the
vehicle, and

the back section bends and deforms upwards at the buck-
ling section when aload 1s applied from at least either the
front end of the front section or the back end of the back
section 1n a compressing direction.
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